We report the case of a patient who presented a pineal tumor. A partial resection was performed. The biopsy showed a glioneuroma rosette forming tumor, considered as WHO grade I. The patient was observed for 13 months and experienced significant tumor growth. Radiotherapy was performed. Instead of scarce evidence of the topic and treatment modalities in this type of tumors; radiotherapy was performed. The patient has been stable and asymptomatic.
Introducation
The rosette-forming glioneuronal tumor (RGNT) of the fourth ventricle tumor of the glioneuronal family (Komori, 2002) . The clinical presentation, natural history, and treatment response of these tumors has been unclear as there are no significant series of a sizeable population with long-term follow-up (Solis, 2011; Marhold, 2008) . Classically, has been described as WHO I grade neoplasms with indolent biologic behaviour. The optimal management is surgical resection, mainly in symptomatic patients cases where tumor is causing mass effect over neighboring structures (Zhang, 2013) . Adjuvant treatments are supported by few data and their role is unknown. We present the case of a rosette forming glioneuroma tumor with aggressive behavior that doubled size after 16 months of follow up after partial resection achieving decompression of neural structures.
Case Report
The present case refers to a previously healthy 48 years old woman who began with mild headache for 2 weeks. Brain MRI showed an expansive cystic-solid heterogeneous contrast enhancement mass of 2,4 cm in the pineal region with mass effect over mesencephalon and cuadrigeminal plate. Tumor markers, including beta-human chorionic gonadotropin, and alpha-fetoprotein were not significantly elevated in both the cerebrospinal fluid (CSF). A partial resection of the tumor by endoscopic approach and III cisternoventriculostomy was approached because of thalamic invasion.
The tumor specimen was analyzed by pathology department of Universidad de Concepcion and the case was consulted to neuropathologists of the MD Anderson cancer center. The final biopsy report was Rosette forming glioneuronal tumor, Ki67 negative, GFAP positive. The patient was evaluated then by an interdisciplinary oncology committee (neurosurgery, radiation oncology, pathology and medical oncology) and the management decision based on the evidence reported was observation, mainly due to the indolent behavior reported in the literature.
Seven months later the patient persisted asymptomatic and a new MRI described the same tumor mass with cystic solid component of 3,3*3,1*3,3 cm with mass effect over thalamus, mesencephalon and third ventricle. The case was consulted in a our neuro-oncology committee and also consulted with experienced neuro-oncologists from Medical University of Vienna in Austria, Erasmus MC Brain tumor center in Rotterdam, Netherlands and University of Maryland Medical Center, USA. The final decision was conformal radiotherapy over the tumor mass. She received 54 Gy in 30 fractions of 1.8 Gy per fraction prescribed to 100% isodose line.
Radiotherapy treatment was done using 7 conformal fields to GTV surrounded by 5 mm PTV. Maximum dose to the brainstem was 54 Gy in less than 10cc of the total volume delineated on CT/MRI fusion. The patient evoluted asymptomatic. MRI showed stability of growth and areas of necrosis. The plan is follow up with periodic images in the case the patient remains asymptomatic. 
Discussion
Rosette-forming glioneuronal tumor (RGNT) of the fourth ventricle was first described in 2002 (Komori, 2002) . Is a rare type of tumor that arises from the walls of the fourth ventricle. It presents more commonly in the third decade and mostly occur in females (Zhang, 2013) . Most signs and symptoms associated are typically related to obstructive hydrocephalus and are dependent on the location of the RGNT within the fourth ventricle and the extension to surrounding structures (Marhold, 2008) Most RGNT arises from the subependymal plate of the fourth ventricle floor and invade dorsally into the cerebellar vermis or ventrally into the brainstem. MRI has been the gold standard to evaluate these tumors and usually presents isointense or hypointense on T1-weighted and hyperintense on T2-weighted images Imaging may also reveal satellite lesions in other parts of the brain and ventricular system (Marhold, 2008) .
Many differential diagnosis includes dysembryoplastic neuroepithelial tumor, gliomas, choroid plexus papilloma, , ependymoma, and primitive neuroectodermal tumor (PNET) (Sarrazin, 2006) .
RGNT display neurocytic and a glial components and is postulated that derives from pluripotent cells of the subependymal plate (Komori, 2002) . The neurocytic component consists of uniform neurocytes that form neurocytic rosettes around vessels, while the glial component resembles low grade gliomas and stains positive for GFAP (Matyja, 2008) .
Primary resection is the optimal first-line therapy for these tumors. In our case, the mass contacted the thalamus and mescencephalon, so the complete resection was considered very rough and challenging. Despite gross tumor resection is desirable; the risk must be balanced with functional preservation and sequelae. Most common postoperative complications are ataxia, cranial nerve palsy (CN VI, VII) and diplopia. Cerebellar mutism has also been described in the literature (Tan, 2008; Li, 2009 ).
Adjuvant treatments as chemotherapy and radiotherapy have not been typically used after resection Radiation has been reported in cases of documented progression by imaging or progressive symptoms (Zhang, 2013; Marhold, 2008; Luan, 2010; Wang, 2009 ).
We decided to administer to the patient 54 Gy in 1.8 Gy/fx after initial resection due to progressive increasing size of the residual tumor and mild progressive symptoms as nausea and ataxia. The dose was based on the doses reported in the literature (Zhang, 2013; Solis, 2011) , however, there is no standard dose. Most reported doses are 54 and 55,8 Gy in 1.8 Gy/fraction. Radiosurgery and fractionated stereotactic treatments are not reported in this tumors have not been reported to be used in RGNT.
To conclude, RGNT of the fourth ventricle is a novel and rare type of glioneuronal tumor. We presented an aggressive case where we had to use a combined modality treatment. Gross tumor resection in the ideal to accomplish, however, aggressive approach must be balanced against complications and morbidity. Radiotherapy in certain cases might be useful as salvage therapy or progressive disease. Further publications of diagnosis and management of this family of tumors accompanied with research of the role of different and varied biomarkers would better elucidate natural history and prognosis of this disease, as the present case where in spite of being considered WHO I histology, the tumor showed an aggressive behavior, doubling size during 16 months of follow up.
